Glyoxylate for affinity labelling of 6-phosphogluconate dehydrogenase.
In order to find a new reagent for the affinity labelling, 6-phosphogluconate dehydrogenase was treated with glyoxylate, a versatile metabolite with a carboxyl and a reactive aldehydic group. High concentrations of glyoxylate inhibit the enzyme, while in the presence of the reducing agent cyanoborohydride, the enzyme is irreversibly inactivated by only millimolar glyoxylate. This indicates the formation of a Schiff base between the aldehydic group of glyoxylate and one enzyme lysine residue. The kinetics and substrate competition suggest that inactivation is due to affinity labelling. In the first step the inhibitor carboxylic group binds to the substrate carboxyl binding site, and in the second slower step the aldehydic group binds a nearby lysine. We have also found that other enzymes are inactivated by the combined actions of glyoxylate and cyanoborohydride, with a saturation kinetics. Hence, glyoxylate can be helpful to identify specific lysines at the carboxyl binding sites in proteins.